The effect of sex on the quantity and properties of the very low density lipoprotein secreted by the liver in vitro.
Livers from normally fed male and female rats were perfused in vitro with different amounts of oleate, and the production and properties of the very low density lipoprotein (VLDL) were studied. The mobility of the VLDL in the zonal ultracentrifuge was dependent on the uptake of free fatty acid and on the sex of the animal from which the liver was obtained. A higher proportion of the VLDL secreted by livers from females displayed a more rapid mobility in the zonal ultracentrifuge and, in addition, contained less phospholipid and cholesterol per mole triglyceride than the VLDL from the male, suggestive of larger size of the VLDL secreted by livers from the female rats. Such differences were diminished when the VLDL was compared at equal output of triglyceride but unequal uptake of free fatty acid. These data suggest that the properties of the VLDL are only secondarily modulated by sex, and primarily result from differences in the capacities of livers from either male or female rats to synthesize triglyceride for transport as VLDL. The quantity of triglyceride secreted, regardless of sex, may be an important determinant of both size and number of the VLDL particles. The incorporation of endogenous hepatic fatty acid into VLDL triglyceride was diminished in livers from both sexes by increased uptake of oleate. The greater output of VLDL triglyceride by livers from female animals was dependent on both exogenous and endogenous fatty acids when relatively small quantities of exogenous oleate were available for uptake by the liver. The proportion of palmitate and oleate in the phospholipid of the VLDL secreted by livers from male rats decreased and the content of arachidonate increased with increasing uptake of oleate; no differences were observed in the composition of the phospholipid fatty acids among the various experimental female groups, although these contained more stearate and less oleate and linoleate compared to the male groups. The change of fatty acid composition of the VLDL phospholipid may reflect inclusion of specific types of phospholipid in the VLDL structure for transport of triglyceride from the liver under particular conditions.